Brain cholinesterases. Differentiation of target enzymes for toxic organophosphorus compounds.
Cholinesterases in hen brain were characterized with respect to inhibition kinetics and substrate specificity. Three organophosphorus inhibitors were used: diethyl p-nitrophenyl phosphate (Paraoxon, E 600), di-isopropylphosphorofluoridate (DFP), and N,N'-di-isopropylphosphorodiamidic fluoride (Mipafox). The kinetics of irreversible cholinesterase inhibition were studied using two substrates, acetylthiocholine and butyrylthiocholine. The inhibition curves were analysed by the method of iterative elimination of exponential functions. Final classification of the different enzymes was done by combining two inhibitors in sequential inhibition expts. Six cholinesterases were shown to hydrolyse choline esters in hen brain, one was identified as acetylcholinesterase (EC 3.1.1.7) and one as cholinesterase (EC 3.1.1.8). Four enzymes can be classified as intermediate type cholinesterases according to their substrate specificity and to their inhibition constants. The possible role of different brain cholinesterases for the development of atypical symptoms following organophosphate intoxication is discussed.